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ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in this doccument hae bean developed solely for the
purpose of providing general quidance to employees of the Goddard Space Flight
Center (GSFC). This document may be distributed ocutwide GSFC only a8 a
courtesy to other government agencies and contractors. Any distributicn of
thim document, or applicatien or use of the information contained herein, is
expressly conditioned upon, and is subject to, the follewing understandings
and limitationss

{a} The information was developed for general guidance only and is
subject to change at any time;

{b) The information was developed under unigue GSFC laboratory conditiona
which may differ substancially from outside cendltions;

ic} GSFC does not warrant the accuracy of the jnformation when applied ar
uged under other than unique GSFC laboratory conditions;

(d) Tha information should not be construed as a representation of
product performance by sither GSFC or the manufacturer;

{e) Maither the United States government nor any person acting on bahalf
of the United Statee goverpment aspumes any ilabllity resulting from
the application or use of the information.
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A radiation evaluation was performed on the DACS408AT/883E Lo Jetwriiad
the total dose tolerance of these parts. A brief summary of the Test
results is provided below. For detailed information, refer it Tables &
through IV and Figure 1.

The total dose testing was performed using a cobalt-60 gamma ray
source. During the radiation testing, four parts were irradioyend under
bias (see Figure 1 for bias configuration), and one part was usnd as a
control sample. The total dose radiation steps were 5, 10, 1%, and 20
wrads®. After 20 krads, the parts were annealed at 25%C for 168 hours.
The dose ratc was between 54 and 144 rads/hour, depending on the total
dose level (sce Table II for radiation schedule). Aafter each vaidiation
exposure and. annealing treatment, the parts were electrically tested at
269C according to the test conditions and the specification limits
listed in Table IIX.

All five parts were electrically tested prior to irradiation. Serial
number 51 marginally failed Linearity and was selected as the centrol
sample. All four irradiated parts passed all parametric testing
through 5 krads of exposure. Upon further irradiation to 10 krads all
four parts exceeded the gspecification limits for Galn Error, Linearity,
Differential Nonlinearity and PSRR. Gain Error readings approached
~1.2% of full scale with a maximum gpecified limit of -0.39%. The
Linearity and Differential Nonlinearity readinygs reached ~0.2%5% and
-0.45% of full scale with maximum specified limits of -0.0975% and
-0.195% respectively. PSRR readings as high as 0.11% were recorded
with a maximum specified linit of 0.01% for a 10% change in the power
supply voltage. After an accumulated dose of 15 krads the parts showed
continued degradation in these same parameters as well as for the Tco
parameter. Readings of 2.5 mA were recorded for Ycc with a maxinum
specified linit of 1.0 wA. The parts no longer functioned properly
after accumulating 20 krads of radiation. The data acquired after this
step is invalid because the parts no longor functioned. No sign of
recovery was observed after 168 hours of annealing at 25°C.



Takle IV provides the mean and standard deviation values for each
parameter after each radiation exposure and annealing treatment. Any
further details about this evaluation can be obtained upon request. If
you have any questions, please call me at (3QLl) 731-8954.

# In this report, the term “rads" iz used as an abkbreviatiaon fov rads
(51).



Generic part Humber:

GGS/WIND/3D PLASMA
Part Number:

Control Number:
Charge Number:
Manufacturer:
Lot Date Code:
guantity Tested:

Serial Numbers of
Radiation Samples:

serial Number of
Ccontrol Sample:

part Function:
Part Technology:
Package Style:

Test Engineer:

TARLE I. FPart Tnformation

DAC8408

DACB840SAT/883B

5304

23773

Analog Devices Inc.
8821

b

52, 53, 54, 55

51

guad 8-Bit Digital te Analoy Cuniie

CMOS
28 pin DIP
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]
X
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EVENTS

1} INITIAL (PRE~-IRRADTATION} ELECTRTCAL MEASUREMENT

2) 5 KRAD LRRADIATION
KRAD ELECTRICAL MEASUREMENT

3)

4)

S)

6}

*

POST O

10 EKRAD
POST 10

16 KRAD
POST 1%

20 KRAD
POST 20

TABRLE 1Ll.

(54.6 rads/hour)
IRRADTATION (113 - 144 rads/hour) *
KRAD ELECTRICAL MEASUREMENT

IRRADTATION (1l13.6 radsj/hour)
KRAD ELECTRICAL MEASUREMENT

TRRADIATION (72 — 90 rads/hour}™*
KRAD ELECTRICAL MEASUREMENT

168 HOURS ANNEALING AT 250C
POST 168 HOURS ELECTRICAL MEASUREMENT

Anomalous Event:

radiation Schedule for DAC8408AT/&83E

DATE

0a/24/92

05/07/92
05/11 /%>

05/11/%%
05/13/07

05/13/%2
0o /1522

OB/ 1T
05/18/32

05/19/23
05/24,03

The irradiation test was interrupted st 20

1

ey
SRS

and at 20 krads due to poOwer failures. The dose rate was adiusiod O

meet the original schedule.

Notes:

- All parts were radiated under bias at the cobalt-60 gapnma ray
facility at GSFC.

- All electrical measurements were performed off-site

- All annealing steps were performed under hias.

at 135V



Table TII. Electrical Characteristics of DACS408AT/283D

Test # Test Name Test Conditions __Min Max Unit
1 Icc V+ = 5 V - 1.0 A
2 Gain Error -390 390 n%FS
3 Linearity - 97.5 n%FS
4 pifferential - 165 miES
Nonlinearity
5 PSER 4.5 V to 5.5 V - 10 m%

Exceptions:

rent,

A - Tests not performed are @ Tnput Resistance, Output Lechkage Cur
iztics,

)
Propagation Delays, AC feedthrough, and Switching Cravootur i

toa- by

B - All tests are performed with Vec = +5 V and Vref = +10 V.

Notes:

1 - VIH, viIL, IIH, and I1L were tested Go/No Go during parameiric

testing. These parameters were set at their specifinotlian Iixite
and used as test conditions during parametric tastinig.

2 - One LSB = 390m%FS



TABLE IV: Summary of Electrical Mcasurements After
Total Dose Exposures and Annealing for DACB408AT/883 1/, 2/

Total Dose Fxposure {TDE}
spac Limlka 0 = 10 15
@ 2590 {Pre-Rad)

rarameters min max lmean 54 |mecan sd mean sd
IcC o o0l 1.0 |0.o1 ] 0.0) [Tuga] o.01] 0:207 ©.28 |
GRIN ERR meFs|-390.0 (370.0 §57.47:{25,91 7180030.99 961.50 |141.71 |§341%6.
NEARCTY  mkFs 0.0 ] 97.5 |16:63 ] 8.01 [21.31] 8.80 261.20 | 24.85 {725.00°
DIF. NONLIN m%FS 0.0 l19s.0 Pis.0eilis. 01 |16.99 J16.49 (236119 88.50 (82531
PSRR ' wy 0.0 4.0 |iz-00] 1.39 1474 1.23 [100.6a] 7.24 13616

1/ These statistics dc nor include th

2/ Tha post 20
1v. After 20 krads of accumulated exposure.

properly making data acquisition impasslble,

teating.

e control samples which remained

krads and post 168 hour annealingd statisrtice are nct
the parte no longer




Figure 1., Radiation Bias Ccircuit for DACB408AT/B883bB
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